Cross-Correlation is widely used to match images. In this work, an attempt is made to study the cross-correlation performance on the TV-satellite images. These images were taken from a channel (Abu Dhabi) broadcasts over three satellites (Arabsat, Hotbird, and Nilesat). The aim of this work is to determine the best quality TV-Satellite images on one satellite and compare it with the other satellites. It has been considered the automatic selected regions based on searching for the region that has minimum standard deviation of luminance (σminL) in the image. The cross-correlation method was computed for the found σminL block and the block next to it by one pixel. In this method all RGB-L components are calculated. The results indicated that the image on the Nilesat was correlated more than the images on the other satellites.
Introduction
In today's audio/visual industry, image quality projection displays is defined by a myriad of individual performance specifications.
These include screen brightness, luminance output of the projection, contrast ratio, etc. For the consumer, it can be difficult to make sense of how these all relate to the over-all display image quality. What would be helpful is a single, simple metric for evaluating image quality. Yet it should be noted that image quality is highly subjective. Therefore, the ultimate test of any image quality metric is how well it correlates to perceived image quality [1] .
Image quality can be presented as the ability to analyze the image or the clarity degree of the image that the human visual system able to separate and estimate two adjacent objects [2, 3] . There are many different methods used to evaluate image quality one of them is used in this study, which it is the cross-correlation method. A literature survey was made on the topic of image quality and cross-correlation which are introduced bellow: 1. In 1995 J. P. Lewis introduced the normalized cross correlation that computed in the spatial domain and showed that unnormalized cross correlation can be efficiently normalized using precomputing integrals of the image over the search window [4] . 
Cross Correlation Method
The correlation between two signals (crosscorrelation) is a standard approach to feature detection [9, 10] as well as a component of more sophisticated techniques [11] . Unfortunately the normalized form of correlation (correlation coefficient) does not have a correspondingly simple and efficient frequency domain expression. For this reason normalized cross-correlation has been computed in the spatial domain [10] .
Cross-Correlation is a measure of the relation between two or more variables. The measurement scales used should be at least interval scales, but other correlation coefficients are available to handle other types of data. Correlation coefficients can range from -1.00 to +1.00. The value of -1.00 represents a perfect negative correlation while a value of +1.00 represents a perfect positive correlation. A value of 0.00 represents a lack of correlation i.e. the correlation is 1 in the case of an increasing linear relationship, −1 in the case of a decreasing linear relationship, and some value in between in all other cases, indicating the degree of linear dependence between the variables. The closer the coefficient is to either −1 or 1, the stronger the correlation between the variables. If the variables are independent then the correlation is 0, but the converse is not true because the correlation coefficient detects only linear dependencies between two variables [12] , the Corss-Correlation method can be computed according to the equation bellow [13] :
The principle use of correlation is for matching. In matching, I(i,j) is an image containing object or region. If it has been to determine whether I contains a particular object or region, then I2(i,j) let to be that object or region (normally call this image a template). Then if there is a match, the correlation of the two functions will be maximum at the location where I2 finds a correspondence in I. µI is the mean value of the image that containing object or region, while µI2 is the mean value of the particular object or region [14] .
3.Cross-Correlation-Implementation procedure
The fundamental idea of this work is to analyze the TV-Satellite images using CrossCorrelation method. Fig.(1) shows the main work stages, it consists of two main stages: 
σMinL Block Search Stage: in this stage the
input is the colored TV-satellite image. A procedure was proposed to search for the block that has minimum standard deviation of Luminance (σMinL) value. The found region of the image considered to be homogeneous region and that would help to determine the correlation for the block has no image edges on it. The starting top left point of the block will be saved to be an input to the second stage. The block size determined at the beginning of the procedure, also considered as input to the second stage of this work. 
Results Evaluation and Conclusions
This study has considered different TV satellite images of (Abu Dhabi) channel that broadcasts through three commercial satellites (Arabsat, Hotbird, and Nilesat). Table (1) shows the characteristics of Abu Dhabi channel on the three mentioned satellites. Table ( 2) shows the properties for each of these images after saving them as a BMP type. Step 3: Check if the σ has the minimum value, if it is so then save the values of the σ and the starting points of the blocks in the parameters and go to the next block, which is away from the previous block about four pixels, else take the next block to calculate the σ, and so on until we find the last minimum value of σ for L component.
If ss1 <= std1 then Step 4: After finding σMin of L of the block, as mentioned in the previous step the σMin value and the starting points of the block (x,y) have saved, that can be later used to calculate the correlation. Std1 ss1 x ii -bsz y jj -bsz end if end for i, j
Step 5: Start to calculate the correlation for the found block. Where x2 and x1 are the last point of the found block. x2 x + Bsz1 y2 y + Bsz1 m1 0, m2 0 Step 6: Calculate the mean for all RGB-L components of the found block and the overlapped block which shifted by one pixel, where the found and the overlapped blocks have the same size. n (Sblock*Sblock) For i, j
{where
i=(y+1)..y2, j=(x+1)..x2} {Calculate the Mean and STD for all RGB bands and L component}
Step 7: Calculate the correlation for each RGB and L between the two blocks according to the equation (1 
The images used in this work are illustrated in Fig.(2) with their found regions of the three satellites (Arabsat, Hotbird and Nilesat). In this method the cross-correlation quality measure has been applied on an automatically selected homogeneous region of size 30×30. The selection was made according to a procedure based on searching the σMinL value of L in the image. Due to the number of blocks in the image have σMinL values equal to zero, the procedure had chose the last block found has σMinL value equal to zero of the image. After finding the block that has σMinL value, then calculate the correlation for all RGB-L component between the found block and the block next to it shifted to the right direction by one pixel.
After the implementation method, it has been found two different regions that have σMinL for the three images of the three satellites. The two regions are R1 which its starting top left point is (493,188) for images on Arabsat and Nilesat, and R2 which its starting point is (489,188) for the image on Hotbird. The two found σMinL regions gave an indication for the different appearance of the images on the three satellites. Table ( 3) reveals that region R1 of the image on Nilesat has the higher correlation, then Arabsat comes second, more than the region R2 of the images on Hotbird. In the second stage of this study, it has been selected the same location of region R1 from the image on Hotbird to compare the results with the results of the images on Arabsat and Nilesat for the same region. It has been found that the correlation values for the images on Nilesat are the highest then Arabsat comes second and the Hotbird comes last. Therefore, the Arabsat and Nilesat were the best for this region (R1) as shown in Table (4) .
In the same way that has been discussed in the previous paragraph, the region R2 has been selected from both images on Arabsat and Nilesat. As shown in Table ( 
